Spheroids of granulosa cells provide an in vitro model for programmed cell death coupled to steroidogenesis.
We describe the use of rotary cultures (72 rpm) as an excellent method for generating spheroids from dispersed bovine granulosa cells (GC). The GC spheroids were symmetrical (diameter between 100 and 200 microm), easily accessible, and could be obtained at high yields. On day one, the spheroids showed a two-layered outer zone of cells that stained lighter than the inner zone in semi-thin sections. Bromodeoxyuridine (BrdU) uptake was frequent and randomly distributed. By day two, a striking decrease in BrdU uptake was noted. Apoptotic bodies appeared up to day four, as did TUNEL and propidium iodide labelled dead cells. At that time, the inner zone contained cells with large-sized vacuoles and the core was amorphous. The large-sized vacuoles were identified at the ultrastructural level and represented autophagosomes and autophagolysosomes that were in different stages of development. Surprisingly, conspicuous signs of cell death were accompanied by an increase in spontaneous luteinization compared to conventional stationary cultures. We detected high levels of progesterone (immunoassay) accompanied by high levels of the proteins and enzymes relevant for steroidogenesis (StAR, P450scc, 3beta-HSD by immunoblot and immunohistochemistry, respectively). Concomitant to cell death, GC spheroids augment progesterone synthesis. The GC spheroids provide an ideal model for studying steroidogenesis coupled to programmed cell death at the level of the mitochondria.